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PROBLEM TO BE SOLVED: To obtain a two-way display type liquid crystal display device which can 
obtain a display of nearly the same quality by both reflection using external light and transmission using 
illumination light. 

SOLUTION: The two-way liquid crystal display device makes both a reflection display using external 
light and a transmission display using illumination light by arranging a lighting means 20 which emits the 
illumination light and reflects the external light made incident from before a liquid crystal display element 
1 behind the liquid crystal display element 1 . A display driving system 33 controls driving voltage with 
plural voltages applied selectively between electrodes of the liquid crystal display element 1 differently 
between the reflection display and transmission display so that the transmissivity of plural gradations 
corresponding to the driving voltages with the plural values for the reflection display is nearly equal to 
the transmissivity of plural gradations corresponding to the driving voltages with the plural values for the 
transmission display, for every plural gradations. 
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^AWL/^f-^U:. -I03fe^g|5W3 0rtSr-f-<?5Wffit=iai 
^oTtK^^iaicatrt*, ^-cOAafefrDo^, 3t^« 
ttim«TO«AIM3 10«(fW*y:*vMIWrlB3 1 
b t . A*fS5 3 1 cOia^AtHltH 3 2 teftfr -3 

ttSWU Ui&#**2 4^[aiB2 6±OR»«2 8fc:J: 

[00 59] ifc, tWEAStftOd fc, mZXM&3 1 
OHfSto#>h3V*A8tm3 1 afc|*Jj&»5#tt. -e<9SS& 
}±0^L3rV^\ <rcDAftf®3 laW^i^It^ 

R»§*rcm*£ss;u nr£H*fflB3 1 btfziixmm 

3 2A^ ; S i ®tcaJWL.'r. MIE^3fe#2 4 OK® 2 6± 

[0060] ffiS&lftfr 2 4 oaSStCOgffi 2 6 ±tf)RSt 
Bt 2 8 tc J: 0 Kit ZtxfzKSimZ . mftE^SBtt 3 0 lc 

[00 6 1] Buf£»fttt2 4<D©®2 6hHU 

SBfc*«»3 O«0«fteoA»a53 1 «0ASt® 3 1 a hco 

ffi2 6 ±OKItM 2 8&CJ: 0 KltSftfcKlttft*. *cr> 
fetA, ZtfX&mt 3 0 0«S*>A#ff 3 1 «0JB9f B 3 

i bfc < ttfmrieAaiS ! fffi3 2*^BX'9a ! itL§„ 

[0 0 6 2] *UT, M£AfftV3 1<0JS*T®3 1 b*> 

a>ix o o ■feottSBte^awr 3 0 comci*i 

B?lBA£i!lW3 2*^K0attLf^(i, * 

U MfEAI*S153 lc7)SSfB3 1 bj&»£tt9&*iifc3fe 
«3fe. K**ffl!lCDAIt®3 1 afc|*&&»3*{i. iOASt 
®3 1 ai:^t<0lSi®T'^KW$tLTl6l§S:^i.> bu 

i eg tf® 3 1 b a x VA&Mffi 32^ wsixsmt 3 

0 <7) fir® tci&l #> 3 ±cr>?}$\ fciSV y^-fatc r&J # Sr^i. r^t 

3 0 mm- h . 

[0063] -e<J53ti6. |&ESH9i#&2 OOituW (3fc3* 
S5#3 0<7)Htf®) fcffiatt-* «*&A 
StET'AWL^hfttflE®;^ (3teWf3 0O«ffl« 

t^t. £*>fl-3fr0RJIt#li. jEBWrtlfc:aj*W-43K 

[0064] •ttcb-h. m&ne¥mt3 o<owmtzmst 
■thvwtoRMtm. friEAftfa53 i^4,A*fLrjEB 

#fflfcS^Sftfc«&# : ffi<'WW=. WfEAJH«53 1 OS 
WAiU»fffl3 2*^A3tLT|fiffi*l^t^aiL^* s a 



[0065] lt» «ne!SKB*a2 o <o mmt-h mm 
[ o o 6 6 ] ttesmaR**? 1 «^c^m^ 

7R, 7G, 7B*«irv^/S», Miei*iSc«oii*« 
ffi4 fc^«ffi8fc3&«5^fc:»i«i-rs«a8c<J0B*««*» 

[0067] mz, mm$&f;<nb s^jjagBKoaataas 

[0068] ^<^5® 2 1 *»6*SffHBI£tt, ltllB^3^ 
2 4t-f-<0AWSS2 53&»'5>K»3a4*l'C*3te*2 4rt 

Sr-e^^^rrtats*^. H4tc5s^-e^L^s§^J: 
^*mrffi^ : amcosii®2 7iov^ii*^aii : f 

[ 0 ■ 0 6 9 ] Mie3l3tft2 4 {C-?-c7)A*fffiffi 2 5 

trrtj^-aTatrt 1 . a ^cosuis^tfo©^® 2 7c 

[ o o 7 o ] 4* . MiesM® 2 7 (cram* 3 jecw 
<r$t. r>& 0 . fneisi»^^s 2 7 ^ra^SBo 2 6 1= 

tt, MfBg®2 6±c0RM112 8c7)Kffl^, WJCfrWiB 
fc»»t^<xfcR#«2 9KJ: 0K»«*i-Cl*I*tr3Ci, 
|fiieaSt^)g^®2 7c7)^-riX*HCAItL'C. -ecogn 

B2 7*^ajsfr^. 

[0071 ] *<&fctf>, Mia^*2 4 t=-t<OA»«B 
2 53&»^>^X l )a*tut!HB83lW)^5i:^^:* ^ , «Sc : 5r<mr 

laasiosnffi 27*^ aj^-r 5 . 

[0072] 1IE*%flE2 4atSft£)R&1B2 7*»feffi 

jte^SBW3 0OlTBOlBfcOA««3 1 ^OHBIB 
c0 AW® 3 1 a*>^,AlfrS. 

[0073] Z<7)t * . T»8Kijfc*2 4<0«»<0gaHB 
2 714, -e<0-e:am#i!5fE3^&»<D3 0 <?)^ ; 5r< fc 
t, locOA*fg|53 1 ic^-fStrtlfC^SfeA. miB3S3t 
#: 2 4 tOlSicoa^® 2 7 L fclHBB^JJ k A, 

k'&. mWl%<ft¥&tf3 0<7)^i*tlfrCDA%iU3ll,Z 

[0074]^, mmrnm* 2 4 <nw&.<»nmm 2 7 
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mex&mt 3 0 (?>Mi& 3 1 c Ast-t h . 
c 0 0 7 5 ] tirie^gB«3 oco«^Aita53 1 e-e- 

to-iHIfflOAM® 3 1 a*^AI*t^BS.ma. huIEA 
Stffi3 1 at(iR»ffl!|C0Ja*fM3 1 bbftn (S»**2 
4 1 3fe^« Sot tf>Htf>3: SWi ) fc 0#®-C^W $ 

fix jfcspsw 3 o ^mr»j ft (ca # * a £ . i oae^at 

#3 0£^LT*OlWBa»S>fflS<H-5. 
[0076] ;o*¥8t}3 oo«nafc:aa«-s!SKH* 
«rKHBROA#«J3 lt*<0HBDS<07Jta3 1 a 

[0077] itf5«IWCt±, *n£A»f«3 1 <DS#f® 
3 1 bcofflf^^s Zcr>mffiW3 1 b-C8$r$*Lrt:3fc<0 
ft* *«jEK&I»IK:*6 i o £R}gl/C*i 0 » Lfctf-a 
T, *«W3 0Ol»mfc:ffl«t"*MRB3llfiat. jEMffi 

9t«3 lcDJffiflrMS 1 b£>f!UtelCJ6&fe3rA'C& 0 , 
HtfK®fJTB3 1 b«0«»ft*«3K^8Wif3 O^HtrMcO}*^ 

k»U2 o-5 oKwma'Ci>tk*tz > x'ommu 
ft«£<*s. 

[0078] ^lt. m^t^m3ocommzm^tL 

[0079] c:co®i^co ta>. mm&mtm? 
l^mm^wmmm^iam-t^a. *, 

i»oiks4. smizmnzti&wmn&izfetKmik-ft 
=FcmmsMzx msmk<mmnmm^ 

[0080] mmpffl&% m-r tm&m^it. m*%m. 

*<o0fjBt: .to **>\ ^m^m^ti^m^ 
mmTX'iz. wffl&mm-*z>mm7Ktanz%& . 

h 2Whffimbix&^TX'imsdKkW&&2 0 trb 

frbfm&tziiiMZikxwmm&zno i><?>x-*>h. 
[0082] zcoffi&m^wiz&ii&mi'ag&rmT- 1 
nwmmmzi^xwmtz b . fflafc**3gi#>#iB* 

BH*S£ia . WBHSSfc: J: otiiO. |SJ tBB»*T 



[0083] %<ntz#>. zcvM&mjmmx'iz. m*.t£ 

WM<7)\mB%;T<V£ 3*1 0 0 0 0 0/U?x£j@£.l> 

JWi* J: 3 (c. ±KWIESSB8*a 2 0 <0^K*<?)R»* 
( 2i£3fcfr 2 4 Offlftoaffi 2 6 ±ORIt« 2 8 <D¥$i 

m bm&5mi-\<r>%om&^b\,z^xTik£hm. 

Jt) Sr. ^JCORItJtO^^flffl-riaWORftlfflJB&ft 

fw*^AMLTfltriegiBwa2 otct osstsns^ 

M^rti&BSSJS (^^'L. ^iitBl^* ^ {^^:^^:"o;^ 
^ x-c* & * « , a8Bj#s 2 o w turn- 1 m&&>* 
izx&wmmm.) *k mmmizmttiim&WRnm 
iz%& x 3 (c % mriesi B J#a 2 o 3&*ajitr-5MHH3e«o» 

[0084] aWBHKKJC tfc#»SraaS>IUStt, ^J£ 
tf iSracOffiffT^J: 3*5 0/W^^c7)SitM^T-2 0~ 

200-7K s^^nmftmm&jiffiZittzb z 
comftcoz 3*100 0)v?x<?m?xmMX'3 o~~s o 
o ^ ••/ h N m^^m<r> j: 3*30000 /p? xois. 

«HaK-C4 0 0—4 0 0 0-7h Tfc 0 , <£ 0*4 L 
<{i. 5 0;^XtfO^*tBBST2 0-60-7 h. 10 
OO/U^XcOimBlKT-eO — 200-7 h. 300 0 
O^XOHWtBaStCl 0 0 0-3 0 0 0^>yhT'3b 

[ o o 8 5 1 zzx-. z<rymmx-k$. mtm*m&2 
o tfitmt hmmnmg.* , msmmw^m 33c 

fJSt'2 0-3 0 0-7h (J:0»4t< J4 2 0-6 0 
-7h). 1 00 Q)V?X0m%ffi8LX'3> 0 — 300^ 
•/Y (i 0*4 L-<{i6 0-20 0--/h) . 3000 

0)V9^<Dmmjs.xA 0 0—4 ooo-7h ( i o* 

4L<«41 0 0 0 — 3 0 0 0-7 b ) comm* Ztl^tl 

ms.-th-<mmx-m^fimmb^h x 3 am 
[0086] zevfrib, z<ma&&&mi. ts^wm 

%TFcr> x 3 zismmcommTX' t , KLtrsit^ 
[0087] zcom^m^mmii. mtmswa 

b A, b' 0 )V-7 XX-&& b * . o4 0 t A fc* t# 6 

^*v^ # -Ct » MfSfiSB^S2 03i*aa^SB3BB3K* 
fijffl LT* ^MSMSiO^S-fi 1 * 3 C i tfX'% h . 

[0088] mssmsfmrnt. K^^mbmi 
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wBssma 2 o coimmji <xx^. 

CO 0 89] Lt^t. ^$if B *Uj^§»y:, ffiBHK 

[ 0 0 9 0 ] Srfc, huI£.^$iJP#S3 3(±. 

(1 0 0 0;k?x#ifi) i 0 tKv^S*iBSjgtcfcv^T, 

tWSTFfcti wc , -eoHig!!§£fc:*f LT =fc >5#KI&M® 
**Sr»4£ S. 

[00 91 ] E«OT<7)^itMl^T-(i . 

mKH«3fe^ME*-St:«o X o lz LX *> X < , 
*£-C t . ±l2^fr £«J£-f 6 J: 3 KBinji#tf>«l*S:R 

fcfcf L TiSF3»0rSBa»K*#S £ k #T' * 3. . 
[ 0 0 9 2 ] fcfc'U IWBSSTOffll¥a3 3fi, Srt!H 

<tc&<?>i,zkl>tt: -> X&Mmz&< tth <£ o lzMffl-?h 
(Dim £L<. Zco£olz-?$>Zklz£r). m\Hm&x 

o t (R v ^mmmv>m$iTX'<rMmn%. £ <t 9*»c*- 
hkkuz. mmm^m 2 0 nmtmj} &2t> iz&% 

<-r&Zk&T£&. 

[ 0 0 9 3 ] ±E*i6WCtt. «rSE!SRB««iP#a 
3 3$, ^mKS-aS^-S £UKt*ffl& 3 4 1 . £ OS 
K«aj»3 4t:J: 0S»e$*tfci!WKaKt»-^v^3tjB 

2 1 &}ffl&£vz<D&mm&zMW-t&%Mfflwm3 

5 i: K J: <5 fl&fc LT v >S . XRa9t%ftKfc:£ t T 

[ 0 0 9 4 ] $ £> fc, ±ieHJS«Tii, -Sh b b ^«^ 1 
<9W»fcE1I^SSBHB¥«2 3ft® 2 1 £ . flflE* 

j®2 1 ^^ioflaBH^atv^TaayftssR^ 1 tzmrau 
m-h warn < wjk* 2 4 ossstcoggB 2 7 > t mis 

*h#R#iB <»3feflc2 4<D«iSc^aB2 2 b±fc#iSL, 
fcR3tJR 2 8) k tlfcmXi* 2 4 i: Jfc« 
WLk LTV>*fc*>. HuKiUflf® (SUB 2 7 ) *»4><oSB 

Bmco&ttmk. mmimctttm (R9tj»2 8) t«fci» 

[00953 Lfc^-c, irriemst® ( il®2 7 ) *» 
4^>Ba«3e«ajst**w< LxmssxM2 lfrbwm 

R#®2 4-C<0**3&*>R»ras£, MS^^SORW* 



[0096] L*»i . KffiW** 2 4 tt» -eoluffi^l^ 
gJ^KSt?g«L. ^«0^S^©H2 6_ht^-^Bt 
*>fc o T 2 8 $ ISft^: t <0"C* S feft , i 0W»3t 

[ o o 9 7 ] &i3, maHHB¥a2 oommmtx-foz 

3^«JW3 0<^)«ftO7J»»3 l^Sff® 3 lbll I 
3 13 ±1/04 U?t <t o « * t, -5 Jti«8 

ffitK^^f. mmVicOMftmVrwk LX t J; < , C^i 

otc-rna\ i5feA*fa53 i^Ai*ffi3 uKisoa 

ixi.**\ flB5*cO*3tffl*fffiT*ftSHfnBJB#fffi3 1 b 

[0098]**:, i wwi-ctt, ws2sa^a2 o 

*mfc$h m±fc 2 4 (OWBtRitR 2 9 SrKttT 
*\ ^^#:2 4£-?-cOAItSS2 5*»4>A»LfcBiTO1fi 

4 wfffik ( ) k <r>%-WX"kKm- h^k A*T* 
SifcSli. fHER9MR2 9***LT«>J:V\ 
[0 0 99] ±iffiWt«T«, frie®?t*2 4 

<mwm^m<n ! m.<r>mm2 6±tR«ffli2 s*»»tr 

m-hft%*mmmmw<?>mf!t<vwm2 6zw&z 
i±^« 

[ 0 1 0 0 ] mie^^2 4ii ^^«SS:coS® 
Sr**tW3tea2 l*^<?)HSBJ*$:K03itfA*raffit 
Lit fc W t J: < , M i tt»36«c 2 4 <?)Sv > tcR^f fffi!<7) 
2 o<7D^B $ filfilAlfflffi k-th , ico^5t 

#c 2 4 <m m $ . M^-oAtfS® & t>mft& 2 a co^m 
mzfofr^xmmiz&<%&m®mimk l. msm 
tt*jmm£Zii?tin[ti\i*-<txxM2 1 zmm-m 

[0101] § WEBiW^a2 0O3tJ®2 1 {±, 
3Bfc5VT2 2£J8V^*>«9aS£>-f, ^J^.{f«Sc^)L 
ED (fBCr>f*-H) S-^JS-frJtLEDTU-f^ 
EL (Xl/^hnA-S**«) A-^tfcotU 
V\ 

[0102] kZ?>X\ ±ISSA^ISS(i. ?h3K$:fiJ 

^mmkCOk^lt. ^B a B^*^l<7)HU*-»^AltL7t 

KKtfmim&itmT 1 Lxz<mftk<nm& 

l$BtA'@jgUTM*'{ctli*f-ri>OtcWt, aiia^iO 
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aLTfnfrfcrttsahf-ft. 
[0103] ^cotz^ imm&»xm=F l ti. 

cnk%kX\ mtchWR-mmWlSLZm-t* 

[ 0 1 0 4 ] ia 6 ia. fMisSUfa^ 1 coRit^^cT) 

k ZkW&m^cok%<VW±-Wmm&i^LX}5 
[0 1 0 5] =5riJ. S6^L^mE-M3g^«Ftt{i:. 

mm&#m. ^fom^^ms.2, 3h^lt* 
bat* L7t*wiei6]^«t$>i> t #c7)@a** 5 st« 

m.2, smzttL-xttttf&xdizmm-f&wzkh 

[ 0 1 0 6 ] c<7) j: d tc, frieflS B B B *^«^ 1 sit 
m^co k # taa*^*: # kX'm%hnE.-m&m& 

■r^S^* 5 . mU%M$i*<DkZ kmmm&$5r;<7)k 

^fjffl-r 2>m&m^(ok t o^fn&fc **ji$-?t l t 

[ 0 1 0 7 ] ^O&JsSUKSIBT'li. firie*^ 

mzmvrthim.<Dm.<owM'9&*. mivm^nk 
# k ffis&mm^v k%k x-mmzmm l . MfSRtf* 

cOpgiftfOiS^fc, MfffiSji^^t ^OlSiSt^fflOlg 

feit^PtPr fc leti^L < "f ft i 5 LT l^ft . 
[0108] <~ ^SifflT'li. B?i2^iBIS^4 0 Sr. 

iTSWffllL. BuiEKi*St*<7) t # wWESBfcOfiO 

«m:«r? v ^T i o fcfl&fc LTt">ft« 
[0109] ffi2&Fttm%4 0O«j£fcftBIW-ft . 

zcom^mm%k4 oti. Eic^t^idtc y-t-ii 

1 . t-^OWHWMIK 2 k . ATiEx-? 
MiBK)@K4 2 £%3tOIBill«)]S»efc: fflfWEt 
6aiR^r«E*ffiSrflttft1-Sr«jE*ffi«*ft^S4 3 
fcj&»£>&-pT^ft. 

[01 10] -?■ LT. iOSatWCtt, frl£r»IE«fi 
4 3A»«5> . mrl£RIt^Ot $ k luf ESta*^ 
coi: ^ £ T-tft-FitPfcft «O»R<0 r *E1«a* huIE 
•f- * OMM&ElgS 4 2 ttfcfc-f ft i 3 tc LT ^ft . 

[01113 tfrEr«E*ti#J&#&4 3*4, TWIERSt 



iraeaaasi^oai**^ ft ratt/a*Hsaw4 
4 1 . zcr>mt/m§i¥fim4 a cvpijmmzm^-* 

^WIEiSIlISS 1 5 tctt^-T S rfflIE«{Lrffi^a54 5 k K 
[0112] WSEEW/iSjffRlSNM 4{±, WBSW* 

[oii3] -r^r^*>. cconst^jT'ti. mmm'nmm 

#S 3 3 i0*»Jfflia5 3 5^. ffinSKR^H 2 0 

2 1 ijfflZttk # Ic^S^Tfi-^^BUtESftf/S® 
¥d£*4 4 tciH^I L. KrlE^j!I2 1 taWS«fcfc * (c 
*aWHfl"«#*fflfER»/»ffPl3e»4 4tctii^^-S J; 

3 icffi* L , Bffl£RW/^^ jjg«54 4 2: . Kri£3tj!I^ 

iE«fiiitti^gi54 5iciti^iL. wEaewHira-f^TJjs 
5 tciti^j-r s «t a (swift lt v^* . 

[0114] «rEr«iE*fi[aj*»4 5«, 

^±-ri.am«{i^4iiHiss4 6 ^ , ;c7)«*«a^ni 
frzmdKX/mm'm&AAcon&gmi.zm^xM. 

i LT1»IB7 f -^«PB»EI»4 2 tcttlfrfS «a»S?EI 
S&4 7 fct= X 0*^^ixTV^§. 
[0 1 1 5] B2fc5*Lfcr»m*ffia«J«4 5U;, 
P0~P^ffl 10(011 PtP^-cOr fflimasriuteT-'-^ 
«ni§i»4 2 t=ft»-r* fc<o-c* o , mstimmmsk 

jE«ffi*f»6fcA<01 lSWcoXKMKffi (KIT. SSt* 

ess?[iis&4 7 izm&i-tm 1 o«2nm{i^*si54 6 a 
^v^a) &^feL. -?-^s2i»{5^BtrfE«ffiSfKii]S& 

4 7 tCtt»-tftSS20»(l«fi![«^»4 6 b kfrhto 
X\^h> 

[ o 1 1 6 ] * lt . zcommmx'H. mt^cDk * 
«Ptw o —pgii i o o^ii^i . mmm^co t # coptp 
ohsh i o coas^ t £#p B 6 tnr t fc«a*L< -r^ 

&m^nk%cona-m&m*mi / zm-3^x&ML. m 
mm i <^«fls«fiS6^*4 6 a 1 1 gaews 

§ corns- si§*«ftt t k s omi - aa* 

Wttk <0«tca^v ^T LT ^ ft . 
[0117] f ^^*> , mSMM&&&?- 1 ORM«* 
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CO t & 1 £ comS-SiS^Wtt **H 6 fc^ 

LfcioSriSttT***^ »3 OK J: 

tz*bcD%mm,m±. m&m^cot z i k> ^umm^cot 

cr>m&^*nhtz&>cr>mgm,m±, m&m^cot zxk, 

[0118] zcotztb. zcommx'te. mem i com 
mm&mii$4 e a*«-ri, 1 1 mgcoKmrn^mm 

o *> , 3 0%J: l 5ftir ^pgpco r *f je 

v ^mmco r «Em& fz^co^ma t * -eft-e 

ft. fitie$2<0&OTffi&yff4 6 btf%£.-ttm tH 

ifai^ift 30%iOS<$t)60%ct , 9fgv ^3SH<0&P§ 
S80r«E*{ft£»4fcftOBUt3Ms*J«ffi£» Mia 

m2cos*«e^gi52 6 btfm.~f&mcmmcDrm 

-m&mimcomizm tfzmtzim <&mlx^&. 
[0119] ms^Ltzxdiz^ %}3o%con 
m&£ifft6o%com&m£%$>fztbcr)m®^j±it, 
%Mm^cr> t*i> wm^co t # t nara 1 -ej> s £ 
*>, miess i a&iittft%±ffi4 6 atfmi-t&KMm 
^mmm&co o % „ j&iftPtt 3 0 xcowmco r msm 

*{5i:[3ItT-J:V^ 

[0120] ttis«fi&£igK4 601s 1 comm i mQ.?t 
£g&4 6 a*-'^t-r-s» 1 1 ^coRMm^mmmmt. 
msMsasfflsm* 7«oa^«s^ a 1 ~k 1 

ft«& § ft , HI 2 O&tfifiLft&M 4 6b »f £ 1 

imgcoimwjkmmmmt. frsE*ffi8S?iii»4 7<o 
A.ijmm=?A 2 ~k 2 t-eft-ffttt^sfts . 

[ O 1 2 1 ] 4fc. MzdmGLM1R®8&4 7«i. *JB»SO 
£ftf *53Bpe& 1 $ ft h -*t 

-f oc7)A*S^ A 1 , A2-K1, K2tcMLT-eft-f f 
tlloTocOttJ^S^A~K^*tT*3 0. MISRW/ 

ajffp jjt»4 4 t-hcoK^/mmmm^^ ->t . 

A 1~K 1 te*ft*ftfl^3ftfc#®8^RJH*S*a6* 
HfiSrtuiettl^S^A-K^tai^L. IIFKRW/Sja 
4 4*- <^ OKSt/S3aW^fi-^^SiS«*¥'JSefi 
#-C*4i:*«, A*W^A2~K2fc*ft<eftft*& 

$ft^#si©^3a^^«asr8tfieai*^?A~K 

[0122] i<ofsne«taawiii»4 7 e&muwrA 
~K*»^aj^$ftfe#a»<oaeisina«. -efteft*^ 

T^4 8*^-LTtWHSft, V0~V10c7)l 1 Pgp 



^r«E«flLt LTtyfer-?fl«li«4 2«fc& 
§ft^>. 

[0123] -f-LT, «rEx-^fflWtt0»42tt, _L 
ifcbfc J: d fc, mflEr «IE«ffi*»#a4 3 

ft-smrtev o~v i o co 1 1 mmftcoTmEn&cotcfr 

[0124] Lt^t, ±Ka^BKljR4 O^i 

as^f i co«ffi4 , smzmm^m^tthw^. 

±KR»«*aeWffl*»^>» ^ft fc r ISiE^fflKWi&r 

«bet'$)0. %cr>tz#>. m^MMm^cot^commcom. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display of the 2-way display mold 

which displays both a reflective display and a transparency display. 

[0002] 

[Description of the Prior Art] The liquid crystal display of a 2-way display mold arranges a lighting 
means to turn to said liquid crystal display component the outdoor daylight which carries out incidence 
from the front of said liquid crystal display component, and to reflect behind [ where the electrode was 
prepared in the inner surface of the substrate of the couple which counters on both sides of a liquid 
crystal layer, respectively ] a liquid crystal display component while turning and carrying out outgoing 
radiation of the illumination light to said liquid crystal display component, and is constituted. In 
addition, generally as said lighting means, what has arranged the transflective reflecting plate is used for 
the front face of the lighting panel which carries out outgoing radiation of the illumination light. 
[0003] The reflective display which said 2-way liquid crystal display reflects the outdoor daylight which 
carries out incidence from the front of said liquid crystal display component with said lighting means, 
and the outgoing radiation of the reflected light is made to carry out ahead [ of said liquid crystal display 
component ], and is displayed, It is what displays both transparency displays which carry out outgoing 
radiation of the illumination light from said lighting means, and the outgoing radiation of the light is 
made to carry out ahead [ of said liquid crystal display component ], and are displayed. Under the 
environment where the outdoor daylight of sufficient brightness is obtained, the reflective display which 
uses outdoor daylight, without carrying out outgoing radiation of the illumination light from said 
lighting means is performed, and the transparency display which is made to carry out outgoing radiation 
of the illumination light from said lighting means, and uses the illumination light is performed under the 
environment where the outdoor daylight of sufficient brightness is not obtained. 

[0004] If the transparency display using said illumination light is performed when the illuminance of the 
operating environment of a liquid crystal display is below a predetermined illuminance (i.e., when 
screen intensity sufficient by just the reflective display using outdoor daylight is not obtained), and 
outgoing radiation of the illumination light is carried out from said lighting means to the bottom of the 
environment of such an illuminance, the lack of brightness of the screen by the reflective display using 
outdoor daylight will be compensated according to concomitant use of the transparency display using 
the illumination light. Moreover, under the dark environment where outdoor daylight is not obtained, it 
becomes only the transparency display using the illumination light. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the conventional 2-way liquid crystal display has 
the problem that the display grace at the time of the reflective display using outdoor daylight differs 
from the display grace at the time of the transparency display using the illumination light. 
[0006] This is what is depended on the difference between the transparency path of the light at the time 
of the reflective display using outdoor daylight, and the transparency path of the light at the time of the 
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transparency display using the illumination light. At the time of a reflective display The outdoor 
daylight which carried out incidence from the front of a liquid crystal display component penetrates said 
liquid crystal display component, and is reflected by the lighting means in back. As opposed to the 
reflected light penetrating said liquid crystal display component again, and carrying out outgoing 
radiation ahead at the time of a transparency display In order that incidence is carried out to said liquid 
crystal display component from that tooth back, and the illumination light from said lighting means may 
penetrate this liquid crystal display component and may carry out outgoing radiation ahead, said liquid 
crystal display component is with the time of the reflective display using outdoor daylight, and the 
transparency display using the illumination light, and shows a different electrical-potential-difference- 
permeability property. 

[0007] On the other hand, display actuation of said liquid crystal display component is carried out by 
impressing selectively the driver voltage of two or more values beforehand set as inter-electrode [ which 
was prepared in the inner surface of the substrate of the couple which counters on both sides of a liquid 
crystal layer, respectively ]. 

[0008] However, it is with the time of the reflective display for which a liquid crystal display component 
uses outdoor daylight as mentioned above, and the transparency display using the illumination light, and 
in order to show a different electrical-potential-difference-permeability property, the permeability to the 
driver voltage impressed to inter-electrode [ said ] will differ in the time of said reflective display and 
said transparency display, and the display grace at the time of a reflective display and the display grace 
at the time of the transparency display using the illumination light will differ. 
[0009] This invention aims at offering the liquid crystal display of the 2-way display mold which can 
obtain the display of the almost same grace also at the time of the reflective display using outdoor 
daylight, and the transparency display using the illumination light. 
[0010] 

[Means for Solving the Problem] The liquid crystal display component with which the electrode was 
prepared in the inner surface of the substrate of a couple with which the liquid crystal display of this 
invention counters on both sides of a liquid crystal layer, respectively, A lighting means to turn to said 
liquid crystal display component the outdoor daylight which carries out incidence, and to reflect from 
the front of said liquid crystal display component while being arranged behind said liquid crystal display 
component and turning and carrying out outgoing radiation of the illumination light to said liquid crystal 
display component, It has the display drive system which impresses the driver voltage of two or more 
values to inter-electrode [ of said liquid crystal display component ] selectively. The reflective display 
which reflect the outdoor daylight which carries out incidence from the front of said liquid crystal 
display component with said lighting means, and the outgoing radiation of the reflected light is made to 
carry out ahead [ of said liquid crystal display component ], and is displayed, While displaying both 
transparency displays which carry out outgoing radiation of the illumination light from said lighting 
means, and the outgoing radiation of the light is made to carry out ahead [ of said liquid crystal display 
component ], and are displayed The driver voltage of two or more of said values selectively impressed to 
inter-electrode [ of said liquid crystal display component ] by said display drive system The permeability 
of two or more gradation which controls by the time of said reflective display and said transparency 
display according to an individual, and corresponds to the driver voltage of two or more values at the 
time of said reflective display, respectively, It is characterized by making almost equal the permeability 
of two or more gradation which corresponds to the driver voltage of two or more values at the time of 
said transparency display, respectively for said two or more gradation of every. 
[001 1] According to the liquid crystal display of this invention, the display of the grace almost same 
also at the time of the reflective display using outdoor daylight and the transparency display using the 
illumination light can be obtained. 
[0012] 

[Embodiment of the Invention] The liquid crystal display of this invention the driver voltage of two or 
more of said values selectively impressed to inter-electrode [ of a liquid crystal display component ] as 
mentioned above The permeability of two or more gradation which controls by the time of a reflective 
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display and a transparency display according to an individual, and corresponds to the driver voltage of 
two or more values at the time of said reflective display, respectively, The permeability of two or more 
gradation which corresponds to the driver voltage of two or more values at the time of said transparency 
display, respectively by making it almost equal for said two or more gradation of every It enables it to 
obtain the display of the grace almost same also at the time of the reflective display using outdoor 
daylight, and the transparency display using the illumination light. 

[0013] In the liquid crystal display of this invention said display drive system For example, the driver 
voltage of two or more of said values at the time of said transparency display is controlled based on the 
electrical-potential-difference-permeability property at the time of the transparency display of said liquid 
crystal display component. By doing in this way that what is necessary is just to constitute so that the 
driver voltage of two or more of said values at the time of said reflective display may be controlled 
based on the difference of the electrical-potential-difference-permeability property at the time of the 
transparency display of said liquid crystal display component, and the electrical-potential-difference- 
permeability property at the time of a reflective display Display grace at the time of a reflective display 
can be made almost equal to the display grace at the time of a transparency display. 
[0014] The display drive system of said liquid crystal display component moreover, the driver voltage of 
two or more of said values at the time of said reflective display It controls based on the electrical- 
potential-difference-permeability property at the time of the reflective display of said liquid crystal 
display component. By constituting so that the driver voltage of two or more of said values at the time of 
said transparency display may be controlled based on the difference of the electrical-potential- 
difference-permeability property at the time of the reflective display of said liquid crystal display 
component, and the electrical-potential-difference-permeability property at the time of a transparency 
display, and doing in this way Display grace at the time of a transparency display can be made almost 
equal to the display grace at the time of a reflective display. 

[0015] In the liquid crystal display of this invention said liquid crystal display component to the inner 
surface of the substrate of one of these Two or more pixel electrodes, Two or more thin film transistors 
connected to these pixel electrodes, respectively, Two or more gate lines and data lines which were 
connected to said two or more thin film transistors, respectively are prepared. When it is the active- 
matrix liquid crystal display component with which the counterelectrode which counters said two or 
more pixel electrodes was prepared in the inner surface of the substrate of another side, said display 
drive system The gate side actuation circuit connected to said two or more gate lines, and the data side 
actuation circuit connected to said two or more data lines, It consists of a gamma amendment potential 
supply means to supply two or more gamma amendment potentials which are equivalent to the 
permeability of two or more of said gradation, respectively to said data side actuation circuit. The 
aforementioned gamma amendment potential supply means supplies two or more gamma amendment 
potentials of a value which is different in the time of said reflective display and said transparency 
display, respectively to said data side actuation circuit. Said data side actuation circuit chooses gamma 
amendment potential corresponding to image data from said two or more gamma amendment potentials 
supplied from the aforementioned gamma amendment potential supply means. The configuration which 
supplies the data signal of the potential to said data line, then by being good and constituting said 
display drive system in this way It can be made almost the same also at the time of the reflective display 
which uses outdoor daylight for the display grace of said active-matrix liquid crystal display component, 
and the transparency display using the illumination light. 

[0016] In this case, echo/transparency judging section in which the aforementioned gamma amendment 
potential supply means judges the exception of said transparency display to be said reflective display, 
When it is desirable for gamma amendment potential output section which supplies either of two or 
more gamma amendment potentials at the time of said reflective display and two or more gamma 
amendment potentials at the time of said transparency display to said data side actuation circuit to 
constitute based on the judgment result of this echo/transparency judging section and it does in this way 
According to the exception of the transparency display with a reflective display, gamma amendment 
potential supplied to said data side actuation circuit can be switched automatically. 
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[0017] Furthermore, the reference potential generating circuit where the aforementioned gamma 
amendment potential output section generates two kinds of two or more reference potentials, Either of 
said two kinds of two or more reference potentials which this reference potential generating circuit 
generates is chosen based on the judgment result of said echo/transparency judging section. When it is 
desirable that the potential selection circuitry supplied to said data side actuation circuit as said two or 
more gamma amendment potentials constitutes and it carries out two or more of the selected potentials 
in this way gamma amendment potential supplied to said data side actuation circuit can be certainly 
switched according to the exception of the transparency display with a reflective display. 
[0018] Moreover, as for said echo/transparency judging section, it is desirable to constitute so that the 
outgoing radiation of the illumination light from said lighting means may be interlocked with and the 
exception of said transparency display may be judged to be said reflective display, by doing in this way, 
the exception of the transparency display with a reflective display can be judged with sufficient 
dependability, and gamma amendment potential at the time of the display can be supplied to said data 
side actuation circuit. 
[0019] 

[Example] They are some sectional views of the liquid crystal display component which drawing 1 - 
drawing 6 show one example of this invention, used for some enlarged drawings of drawing 3 the detail 
drawing of gamma amendment potential output section [ in / drawing 1 , and / in drawing 2 / drawing 
1 ], the side elevation in which drawing 3 shows the concrete configuration of a liquid crystal display, 
and drawing 4 , and used drawing 5 for the liquid crystal display of this example. [ the basic block 
diagram of a liquid crystal display ] 

[0020] As shown in drawing 1 and drawing 3 , the liquid crystal display of this example has been 
arranged behind the liquid crystal display component 1 and this liquid crystal display component 1, and 
is equipped with a lighting means 20 to turn to said liquid crystal display component 1 the outdoor 
daylight which carries out incidence, and to reflect from the front of said liquid crystal display 
component 1 while turning and carrying out outgoing radiation of the illumination light to said liquid 
crystal display component 1 , and the display drive system 40 of said liquid crystal display component 1 . 
[0021] If said liquid crystal display component 1 is explained, first, the liquid crystal display component 
1 used in this example As it is the active-matrix liquid crystal display component which displays 
multicolor color pictures, such as a full color image, and is shown in drawing 5 To the inner surface of 
an one substrate 3 of the transparence substrates 2 and 3 of the couple by the side of the front face which 
counters on both sides of the liquid crystal layer 10, and a tooth back, for example, a tooth-back side 
substrate Two or more transparent pixel electrodes 4 arranged in the shape of a matrix in a line writing 
direction and the direction of a train, Two or more thin film transistors (it is hereafter described as TFT) 
5 connected to these pixel electrodes 4, respectively, and two or more gate lines and data lines (neither is 
illustrated) of said plurality which were connected TFT5, respectively are prepared. 
[0022] In addition, although drawing 5 simplifies and shows said TFT5 This TFT5 covers the gate 
electrode formed on the substrate 3, and this gate electrode. The transparent gate dielectric film of a 
substrate 3 mostly formed in the whole surface, It consists of i-type semiconductor film which was made 
to counter said gate electrode and was prepared on this gate dielectric film, and the source electrode and 
drain electrode which were formed through the n-type-semiconductor film on the both-sides section of 
this i-type semiconductor film. 

[0023] Moreover, on said substrate 3, said gate line which is not illustrated is made to meet, 
respectively, and is wired at the 1 side of each pixel electrode line, and said gate electrode of TFT5 is 
formed in said gate line at one. In addition, this gate line is also covered by said gate dielectric film 
except for that terminal area. 

[0024] On the other hand, said data line which is not illustrated is made to meet, respectively, and is 
wired on said gate dielectric film, at the 1 side of each pixel electrode train, said drain electrode of TFT5 
is connected to said data line, and the source electrode is connected to said pixel electrode 4. 
[0025] Moreover, said two or more pixel electrodes 4 are made to correspond, respectively, the light 
filters 7R, 7G, and 7B of three colors of the coloring film of two or more colors, for example, red, green, 
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and blue arrange to the inner surface of the front-face side substrate 2 by turns, and are prepared in it, 
and the transparent counterelectrode 8 of the shape of one-sheet film which counters said two or more 
pixel electrodes 4 of all is formed on it. 

[0026] This liquid crystal display component 1 is the thing of TN (Twisted Nematic) mold. In addition, 
the liquid crystal molecule of said liquid crystal layer 10 The direction [ / near these substrates 2 and 3 ] 
of orientation is regulated by the inner surface of the substrates 2 and 3 of said couple with the 
orientation film 9 and 6 prepared, respectively. Twist orientation is carried out on the predetermined 
twist square (for example, about 90 degrees) between both the substrates 2 and 3, and in the outside 
surface of the substrates 2 and 3 of said couple, polarizing plates 1 1 and 12 turn the transparency shaft in 
the predetermined direction, and are arranged, respectively. 

[0027] By supplying a data signal to said two or more data lines, the display drive system 40 of said 
liquid crystal display component 1 impresses the driver voltage of two or more values selectively 
between said two or more pixel electrodes 4 and counterelectrodes 8, respectively, and carries out 
display actuation of said liquid crystal display component 1 while it connects the counterelectrode 8 of 
said liquid crystal display component 1 to a reference potential and supplies a gate signal to said two or 
more gate lines. 

[0028] Said this display drive system 40 consists of the gate side actuation circuit 41 connected to two 
or more gate lines of said liquid crystal display component 1 , a data side actuation circuit 42 connected 
to two or more data lines of said liquid crystal display component 1 , and a gamma amendment potential 
supply means 43 to supply two or more gamma amendment potentials which are equivalent to the 
permeability of two or more gradation, respectively to said data side actuation circuit 42, as shown in 
drawing 1 . 

[0029] Said gate side actuation circuit 41 supplies the wave-like gate signal which the selection period 
which becomes the potential which makes said TFT5 turn on was synchronized with said timing signal, 
and shifted it one by one to said two or more gate lines. 

[0030] Moreover, said data side actuation circuit 42 chooses gamma amendment potential corresponding 
to the image data supplied from the outside from said two or more gamma amendment potentials 
supplied from the aforementioned gamma amendment potential supply means 43, synchronizes the data 
signal of the potential with said timing signal, and is supplied to said two or more data lines. 
[003 1] And the data signal supplied to said two or more data lines is supplied to the pixel electrode 4 of 
each train through TFT5 by which sequential ON is carried out for every line with said gate signal, and 
the driver voltage according to the potential of said data signal, i.e., gamma amendment potential 
corresponding to said image data, is impressed between the counterelectrodes 8 connected at these pixel 
electrodes 4 and said reference potentials. 

[0032] When the lighting means 20 arranged behind said liquid crystal display component 1 is 
explained, next, this lighting means 20 The transparent material 24 which reflects ahead the outdoor 
daylight which carries out incidence from the front of said liquid crystal display component 1 while 
incorporating the illumination light from the light source 21 which emits the illumination light, and this 
light source 21 from an end face and carrying out outgoing radiation ahead, as shown in drawing 3 and 
drawing 4 , It is constituted by the optical member 30 arranged at the front-face side of this transparent 
material 24. 

[0033] Said transparent material 24 is a transparence plate which consists of acrylic resin etc., and the 
end side is the incidence end face 25 which incorporates the light from said light source 21. Moreover, it 
is formed in the stairway shaped surface of the minute pitch which consists of two or more parallel **** 
26 and two or more level difference sides 27 which connect these **** 26 where the front face of this 
transparent material 24 becomes low gradually toward said incidence end- face 25 side to an other end 
side (spacing on the tooth back of a transparent material is narrowed), and which were formed like, and 
the specular reflection plate 29 of each other is formed in the tooth back. 

[0034] Two or more level difference sides 27 of said stairway shaped surface are fields almost parallel 
to said incidence end face 25, and said **** 26 between these level difference sides 27 is an oblong flat 
side which meets crosswise [ of a transparent material 24 ] (the die-length direction of the incidence end 
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face 25). 

[0035] And on said two or more **** 26 of said transparent material 24, the specular reflection film 28 
which consists of vacuum evaporationo film of high reflection factor metals, such as aluminum, over the 
whole surface is formed, respectively, and the outdoor daylight reflector which reflects ahead the 
outdoor daylight which carries out incidence from the front of said liquid crystal display component 1 
with these reflective film 28 is formed. 

[0036] Moreover, said two or more level difference sides 26 of said transparent material 24 are made 
into the light transmission side which does not form the reflective film, and are the outgoing radiation 
sides of the illumination light in which these level difference sides 26 carried out incidence from said 
incidence end face 25, respectively. 

[0037] Said light source 21 consists of a straight pipe-like fluorescent lamp 22 of the die length covering 
the overall length of the incidence end face 25 of said transparent material 24, and a reflector 23 which 
turns the synchrotron orbital radiation from this fluorescent lamp 22 to the incidence end face 25 of said 
transparent material 24, and is reflected, and this light source 21 makes the side of said transparent 
material 24 counter that incidence end face 25, and is arranged. 

[0038] On the other hand, while said optical member 30 carries out outgoing radiation of the light which 
carries out incidence from that front face to a tooth back, it has the property which incorporates the 
illumination light which carries out outgoing radiation of the light which it is reflected by the reflective 
film 28 on two or more **** 26 of said transparent material 24, and carries out incidence from the tooth 
back of this optical member 30 to a front face, and carries out outgoing radiation from two or more level 
difference sides (outgoing radiation side) 27 of said transparent material 24 from a tooth back, and 
carries out outgoing radiation ahead. 

[0039] This optical member 30 is a transparence plate which consists of acrylic resin which has the 
almost same breadth as said transparent material 24, that front face is made into a flat side, and two or 
more incidence sections 3 1 for incorporating the light which carries out outgoing radiation from two or 
more level difference sides 27 of the stairway shaped surface of said transparent material 24 are formed 
in the tooth back at one. 

[0040] These incidence sections 31 consist of an oblong projection which has the cross-section 
configuration of the shape of a triangle formed covering the breadth overall length of the optical member 
30. Said optical member 30 While making parallel mostly the die-length direction of two or more 
incidence sections 31 of the tooth back with the die-length direction of two or more level difference 
sides 27 of said transparent material 24, the crowning of two or more of said incidence sections 3 1 is 
made to approach or contact the reflective film 28 on two or more **** 26 of said transparent material 
24, and it is arranged. 

[0041] And while counters the level difference side 27 of said transparent material 24 among the both- 
sides sides of two or more of said incidence sections 3 1, the side face has become plane-of-incidence 
31a which incorporates the light which carries out outgoing radiation from said level difference side 27, 
and the side face of another side has become refracting interface 31b which the light incorporated from 
said plane-of-incidence 31a is turned [ b ] in the direction of a front face of the optical member 30, and 
makes it refracted. 

[0042] Said plane-of-incidence 3 la is the level difference side 27 of said transparent material 24, and a 
field with the inclination almost near parallel or it, and said refracting interface 3 lb is an inclined plane 
in which the include angle with the normal of the front face of the optical member 30 to make has 
whenever [ bigger tilt-angle / than the include angle of said plane-of-incidence 31a and said normal to 
make ]. 

[0043] In addition, the desirable configuration of said incidence section 31 is a configuration where 
inclined 5 to 15 degrees in the direction in which plane-of-incidence 31a faces the level difference side 
27 of said transparent material 24 to said normal, and refracting interface 31b inclined 20 to 50 degrees 
in the opposite direction to said normal. 

[0044] Moreover, between each, said two or more incidence sections 3 1 consist spacing, and are 
prepared in the fixed pitch, and the tooth-back field between the incidence sections 3 1 which said optical 
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member 30 adjoins serves as the close outgoing radiation side 32 which counters the reflective film 28 
on two or more **** 26 of said transparent material 24. 

[0045] This close outgoing radiation side 32 is a field for making the light which carries out incidence 
from the front of the liquid crystal display component 1, and it is reflected by the reflective film 28 on 
two or more **** 26 of said transparent material 24, and carries out outgoing radiation ahead penetrate, 
and has **** 26 and the inclination almost near parallel or it of said transparent material 24. 
[0046] Furthermore, two or more incidence sections 31 of said optical member 30 are formed in the 
pitch smaller than the pitch of the level difference side 27 of said transparent material 24, therefore, as 
for two or more level difference sides 27 of said transparent material 24, the each has surely countered at 
least one incidence section 3 1 of 30 of said optical member. 

[0047] In addition, although the stairway shaped surface of a transparent material 24 and the close 
outgoing radiation side 32 of two or more incidence sections 3 1 of the optical member 30 and the 
meantime were expanded greatly and drawing 3 and drawing 4 showed them for convenience [ whether 
the pitch of the incidence section 3 1 of said optical member 30 is almost the same as the pitch of the 
pixel field (field where two or more pixel electrodes 4 and counterelectrodes 8 counter mutually) of the 
liquid crystal display component 1 , and ] Or it is set up smaller than it and the pitch of the level 
difference side 27 of said transparent material 24 is greatly set up a little rather than the pitch of the 
incidence section 3 1 of said optical member 30 according to the pitch of the incidence section 3 1 of this 
optical member 30. 

[0048] In the liquid crystal display of this example, and the lighting means 20 which consists of the 
above-mentioned light source 21, a transparent material 24, and an optical member 30 While setting 
mostly the axis of abscissa of the screen of the liquid crystal display component 1 as the die-length 
direction of two or more incidence sections 31 of said optical member 30, and the die-length direction of 
two or more level difference sides 27 of a transparent material 24 at parallel, the arrangement side of 
said light source 21 was turned in the main incorporation directions of outdoor daylight, and is arranged 
behind said liquid crystal display component 1 . 

[0049] That is, generally, the liquid crystal display of a reflective mold is used for the sense of a screen, 
choosing so that outdoor daylight may mainly be incorporated from the direction which inclined to the 
upper limb side of said screen to the normal of a screen. 

[0050] Therefore, in this example, the above-mentioned lighting means 20 is arranged towards the upper 
limb, i.e., upper limb of liquid crystal display component 1, side (it sets to drawing 3 and is left-hand 
side) of the screen which are the main incorporation directions of outdoor daylight about the 
arrangement side of the light source 21 . 

[0051] Moreover, the above-mentioned lighting means 20 is equipped with the lighting control means 
33 which controls the outgoing radiation of the illumination light from this lighting means 20, and it 
controls the brightness of that illumination light according to the illuminance of said environment while 
it carries out outgoing radiation of the illumination light automatically, when the illuminance of the 
operating environment of a liquid crystal display becomes below a predetermined value. 
[0052] Said lighting control means 33 consists of an illuminance detector 34 which measures an 
environmental illuminance as shown in drawing 1 and drawing 3 , and a light source control section 35, 
and said illuminance detector 34 makes a light-receiving side parallel mostly with the front face of said 
liquid crystal display component 1, and is arranged near this liquid crystal display component 1 so that 
the same environmental illuminance as the illuminance of the outdoor daylight which carries out 
incidence to the liquid crystal display component 1 from that front may be measured. 
[0053] Said light source control section 35 is based on the environmental illuminance measured by said 
illuminance detector 34. Control burning and its outgoing radiation brightness of said light source 21, 
and when said environmental illuminance is below a predetermined illuminance (illuminance from 
which screen intensity sufficient by just the reflective display using outdoor daylight is not obtained) set 
up beforehand While making said light source 21 turn on, it controls to become the brightness range 
where the outgoing radiation brightness of this light source 21 was beforehand set to the screen intensity 
of said liquid crystal display component 1 according to the environmental illuminance. 
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[0054] The reflective display which this liquid crystal display reflects the outdoor daylight which carries 
out incidence from the front of the liquid crystal display component 1 with said lighting means 20, and 
the outgoing radiation of that reflected light is made to carry out ahead [ of said liquid crystal display 
component 1 ], and is displayed, It is the thing of the 2-way display mold which displays both 
transparency displays which carry out outgoing radiation of the illumination light from said lighting 
means 20, and the outgoing radiation of the light is made to carry out ahead [ of said liquid crystal 
display component 1 ], and are displayed. Under the environment where the outdoor daylight of 
sufficient brightness is obtained, the reflective display which uses outdoor daylight, without carrying out 
outgoing radiation of the illumination light from said lighting means 20 is performed, and the 
transparency display which is made to carry out outgoing radiation of the illumination light from said 
lighting means 20, and uses the illumination light is performed under the environment where the outdoor 
daylight of sufficient brightness is not obtained. 

[0055] First, if the outgoing radiation path of the outdoor daylight at the time of said reflective display is 
explained, outdoor daylight carries out incidence of that path to the liquid crystal display component 1 
from that front at drawing 4 , as the continuous line showed, and it penetrates this liquid crystal display 
component 1, and it will be reflected by said lighting means 20, and it will penetrate said liquid crystal 
display component 1 again, and it will carry out outgoing radiation ahead. 

[0056] That is, the outdoor daylight which carried out [ outdoor daylight ] incidence to the liquid crystal 
display component 1 from that front, penetrated this liquid crystal display component 1 , and carried out 
outgoing radiation to that tooth back carries out incidence to the optical member 30 which is a front 
member of said lighting means 20 from that front face, and this optical member 30 is penetrated at the 
time of a reflective display, carries out outgoing radiation to that tooth back, and it is reflected by the 
reflective film 28 on two or more **** 26 of said transparent material 24. 
[0057] In addition, although incidence of the outdoor daylight which penetrated the liquid crystal 
display component 1 is mainly carried out to said optical member 30 from the arrangement side of said 
light source 21 in this liquid crystal display since said lighting means 20 is arranged towards the upper 
limb side of the screen which are the main incorporation directions of the outdoor daylight of a liquid 
crystal display about the arrangement side of the light source 21 as mentioned above, that incident angle 
is various. 

[0058] Therefore, the outdoor daylight which carried out incidence to said optical member 30 from the 
front face Although it progresses in the various directions toward that tooth back, the inside of this 
optical member 30 Refracting interface 3 lb with the large tilt angle of two or more incidence sections 
3 1 on the tooth back of an optical member among that incident light, The light which goes to the close 
outgoing radiation side 32 between the adjoining incidence sections 31 penetrates the interface of these 
fields 31b and 32 and open air (air space between a transparent material 24 and the optical member 30), 
it carries out outgoing radiation to a tooth back, and it is reflected by the reflective film 28 on **** 26 of 
said transparent material 24. 

[0059] Moreover, although the light which goes to plane-of-incidence 31a with the tilt angle of said 
incidence section 3 1 small among said incident light does not illustrate that path, total reflection of it is 
carried out by the interface of this plane-of-incidence 3 la and open air, and it changes the sense, it 
carries out outgoing radiation to a tooth back from said refracting interface 3 lb or the close outgoing 
radiation 32, and it is reflected by the reflective film 28 on **** 26 of said transparent material 24. 
[0060] The reflected light reflected by the reflective film 28 on two or more **** 26 of said transparent 
material 24 is incorporated by said optical member 30 from that tooth back, penetrates this optical 
member 30, and it carries out outgoing radiation from that front face. 

[0061] At this time, since the include angle of **** 26 of said transparent material 24 and plane-of- 
incidence 31a of two or more incidence sections 31 of said optical member 30 to make is large (close to 
a right angle), as for the reflected light reflected by the reflective film 28 on **** 26 of a transparent 
material 24, that most is incorporated from refracting interface 31b of two or more incidence sections 31 
of the optical member 30, and said close outgoing radiation side 32. 

[0062] And the light which goes to the front face of the direct optical member 30 of the light 
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incorporated from refracting interface 3 lb of said incidence section 31 and the light incorporated from 
said close outgoing radiation side 32 The light which goes to plane-of-incidence 3 la of an opposite hand 
among the light which penetrated the optical member 30 with the sense, carried out outgoing radiation 
from the front face, and was incorporated from refracting interface 31b of said incidence section 31 
Total reflection is carried out by the interface of this plane-of-incidence 31a and open air, the sense is 
changed, the sense is changed in the direction near the direction of the light which goes to the front face 
of the direct optical member 30 from said refracting interface 31b and the close outgoing radiation side 
32, and outgoing radiation is carried out from the front face of the optical member 30. 
[0063] Therefore, the reflected light of the outdoor daylight which carries out outgoing radiation to the 
front face (front face of the optical member 30) of said lighting means 20 is the light of the high 
brightness by which the outdoor daylight which carried out incidence by various incident angles was 
condensed in the direction of a transverse plane (the direction of [ near the normal of the front face of 
the optical member 30 ]), therefore the reflected light of this outdoor daylight is the light of luminance 
distribution with the high brightness of the light which carries out outgoing radiation in the direction of a 
transverse plane. 

[0064] That is, the reflected light of the outdoor daylight which carries out outgoing radiation to the 
front face of said optical member 30 is the light of luminance distribution with the high brightness of the 
light which carries out outgoing radiation in the direction of a transverse plane which the light which 
carried out [ light ] incidence to the light of the luminance distribution which carried out incidence from 
said incidence section 31, and was condensed in the direction of a transverse plane from the close 
outgoing radiation side 32 between said incidence sections 31, and was penetrated in the direction of a 
front face superimposed. 

[0065] And incidence of said reflected light which carried out outgoing radiation from the front face of 
said lighting means 20 is carried out to said liquid crystal display component 1 from that tooth back, and 
it penetrates this liquid crystal display component 1 again, and it carries out outgoing radiation ahead 
from that front face. 

[0066] In addition, since said liquid crystal display component 1 is equipped with the light filters 7R, 
7G, and 7B of the red corresponding to two or more pixel electrodes 4, green, and blue, respectively, 
The light which carries out outgoing radiation from two or more pixel fields where two or more of said 
pixel electrodes 4 and counterelectrodes 8 counter mutually Are red, green, and a blue coloring light and 
the outgoing radiation reinforcement of such coloring light is controlled by orientation change of the 
electrode 4 of the pixel field and the liquid crystal molecule according to the driver voltage impressed 
among eight. The multicolor color picture of full color ** is displayed by the color mixture of the red of 
various gradation which carries out outgoing radiation from said two or more pixel fields, respectively, 
green, and a blue coloring light. 

[0067] Next, if the outgoing radiation path of the illumination light at the time of a transparency display 
is explained, the light source 21 of said lighting means 20 will be turned on when performing said 
transparency display. 

[0068] The illumination light from this light source 21 is incorporated by said transparent material 24 
from that incidence end face 25, and the inside of a transparent material 24 is led to it in that die-length 
direction, and it carries out outgoing radiation to drawing 4 like the path shown with the broken line 
from any of two or more level difference sides 27 of the front face of a transparent material. 
[0069] In addition, although the illumination light incorporated from the incidence end face 25 
progresses the inside of a transparent material 24 to said transparent material 24 toward various 
directions, outgoing radiation of the light which goes to said two or more level difference sides 27 of 
them directly is carried out from the level difference side 27. 

[0070] Moreover, it is reflected by the reflective film 29 prepared in the rear face and transparent 
material tooth back of the reflective film 28 on said **** 26, and light other than the light which goes to 
said level difference side 27 directly, i.e., the light which progresses toward **** 26 between said two 
or more level difference sides 27, and the light which progresses toward the tooth back of a transparent 
material 24 change the sense, it carries out incidence to either of said two or more level difference sides 
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27, and it carries out outgoing radiation from the level difference side 27. 
[0071] Therefore, most illumination light incorporated by said transparent material 24 from the 
incidence end face 25 carries out outgoing radiation from said two or more level difference sides 27 
without futility. 

[0072] Incidence of the illumination light which carried out outgoing radiation from two or more level 
difference sides 27 of said transparent material 24 is carried out to two or more incidence sections 3 1 of 
the tooth back of the optical member 30 arranged at the front-face side of said transparent material 24 
from plane-of-incidence 3 la of the one side face. 

[0073] Since that each has surely countered at least one incidence section 31 of 30 of said optical 
member at this time, most illumination light which carried out outgoing radiation from two or more 
level difference sides 27 of said transparent material 24 carries out incidence of two or more level 
difference sides 27 of said transparent material 24 to one incidence section 31 of the optical members 30 
without futility. 

[0074] In addition, although the light which carries out outgoing radiation toward next **** 26 is also in 
the illumination light which carries out outgoing radiation from two or more level difference sides 27 of 
said transparent material 24 as shown in drawing 4 , it is reflected by the reflective film 28 on said next 
**** 26, and incidence of the light is carried out to the incidence section 31 of said optical member 30. 
[0075] Total reflection of the illumination light which carried out incidence to two or more incidence 
sections 31 of said optical member 30 from plane-of-incidence 31a of that one side face is carried out by 
the interface of refracting interface 3 lb of an opposite hand, and the open air (air space between a 
transparent material 24 and the optical member 30), and it changes the sense in the direction of a front 
face of the optical member 30, penetrates this optical member 30, and it carries out outgoing radiation to 
said plane-of-incidence 31a from that front face. 

[0076] The illumination light which carries out outgoing radiation to the front face of this optical 
member 30 is the light of luminance distribution with the high brightness of the predetermined direction 
which carried out incidence to said two or more incidence sections 31 from plane-of-incidence 31a of 
that one side face, was refracted by refracting interface 31b of an opposite hand, and condensed in the 
predetermined direction. 

[0077] The illumination light which has set up the tilt angle of refracting interface 31b of said incidence 
section 3 1 so that the sense of the light refracted by this refracting interface 31b may become in the 
direction of a transverse plane, therefore carries out outgoing radiation to the front face of the optical 
member 30 in this example is the light of the distribution whose brightness of the direction of a 
transverse plane had high directivity. The direction of outgoing radiation of the illumination light which 
carries out outgoing radiation to the front face of this optical member 30 is a direction according to the 
tilt angle of refracting interface 31b of said incidence section 31, and when the range of the tilt angle of 
said refracting interface 3 lb is 20 - 50 degrees to the normal of the front face of the optical member 30, 
it becomes more close to the direction of a transverse plane. 

[0078] And incidence of the light which carried out outgoing radiation ahead [ of said optical member 
30 ], i.e., the illumination light which carried out outgoing radiation from the lighting means 20, is 
carried out to the liquid crystal display component 1 from that tooth back, and it penetrates this liquid 
crystal display component 1, and it carries out outgoing radiation ahead from that front face. 
[0079] The light which carries out outgoing radiation also of the time of this transparency display from 
two or more pixel fields of said liquid crystal display component 1 Are red, green, and a blue coloring 
light and the outgoing radiation reinforcement of such coloring light is controlled by orientation change 
of the electrode 4 of the pixel field and the liquid crystal molecule according to the driver voltage 
impressed among eight. The multicolor color picture of full color ** is displayed by the color mixture of 
the red of various gradation which carries out outgoing radiation from said two or more pixel fields, 
respectively, green, and a blue coloring light. 

[0080] If the transparency display using said illumination light is performed when an environmental 
illuminance is below a predetermined illuminance (i.e., when screen intensity sufficient by just the 
reflective display using outdoor daylight is not obtained), and outgoing radiation of the illumination 
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light is carried out from said lighting means 20 to the bottom of the environment of such an illuminance, 
the lack of brightness of the screen by the reflective display using outdoor daylight will be compensated 
according to concomitant use of the transparency display using the illumination light. In addition, under 
the dark environment where outdoor daylight is not obtained, it becomes only the transparency display 
using the illumination light. 

[0081] That is, under the environment where the outdoor daylight of sufficient brightness is obtained, 
when the reflective display which uses outdoor daylight, without carrying out outgoing radiation of the 
illumination light from said lighting means 20 is performed and the brightness of outdoor daylight runs 
short, this liquid crystal display carries out outgoing radiation of the illumination light from said lighting 
means 20, and screen intensity is compensated with it. 

[0082] When the screen intensity of the liquid crystal display component 1 in this liquid crystal display 
is explained, the suitable screen intensity of a liquid crystal display changes with environmental 
illuminances, and its same screen intensity is also too dark in being too dazzling in a screen depending 
on an environmental illuminance. 

[0083] therefore — this liquid crystal display — the direct sunlight of a summer — so that the suitable 
screen intensity which is not too dazzling may be obtained also under the environment of the high 
illuminance exceeding the following 100000 luxs Mainly with the reflection factor (reflection factor of 
the reflective film 28 on two or more **** 26 of a transparent material 24) of the outdoor daylight of 
said lighting means 20, and the permeability of the light of the liquid crystal display component 1 The 
reflection factor (ratio with the outgoing radiation luminous intensity which it is reflected with the 
lighting means 20 against the reinforcement of the outdoor daylight which carries out incidence from the 
front of the liquid crystal display component 1, and carries out outgoing radiation ahead [ of said liquid 
crystal display component 1 ]) of the decided liquid crystal display The reflected light of the outdoor 
daylight which sets up low compared with the usual reflective mold liquid crystal display only using the 
reflected light of outdoor daylight, and carries out incidence from the front of the liquid crystal display 
component 1, and is reflected by said lighting means 20, Screen intensity by both illumination light in 
which said lighting means 20 carries out outgoing radiation (however, when an environmental 
illuminance is almost 0 lux) He is trying for said lighting means 20 to control the brightness of the 
illumination light which carries out outgoing radiation according to an environmental illuminance so 
that the screen intensity only by the illumination light in which the lighting means 20 carries out 
outgoing radiation turns into suitable screen intensity according to an environmental illuminance. 
[0084] the suitable screen intensity according to an environmental illuminance - for example, a 
streetlight at night — 20-200 nits with the following environmental illuminances of 50 luxs With an 
environmental illuminance of 1000 luxs like the interior of a room at the time of making the indoor 
lighting in day ranges or the night turn on, 30-300 nits, an environmental illuminance of 30000 luxs like 
the shade of a tree at the time of fine weather — 400-4000 nits it is — more preferably It is [ in the 
environmental illuminance of 50 luxs ] 1000-3000 nits in the environmental illuminance of 60-200 nits 
and 30000 luxs at the environmental illuminance of 20-60 nits and 1000 luxs. 

[0085] In this example, the brightness of the illumination light in which said lighting means 20 carries 
out outgoing radiation then, by said lighting control means 33 The screen intensity to an environmental 
illuminance with the environmental illuminance of 50 luxs 20-300 nits (preferably 20-60 nits), With the 
environmental illuminance of 1000 luxs, 30-300 nits (preferably 60-200 nits), He is trying to control 
according to an environmental illuminance to become the brightness expressed with the quadratic 
function which is satisfied with the environmental illuminance of 30000 luxs of the range of 400-4000 
nits (preferably 1000-3000 nits), respectively. 

[0086] therefore, the usual reflective mold liquid crystal display with which screen intensity with this 
liquid crystal display suitable also under a dark environment is obtained and with which it carries out 
and the reflection factor of a liquid crystal display uses only the reflected light of outdoor daylight — 
comparing - since it may be low ~ the direct sunlight of a summer — the suitable screen intensity which 
is not too dazzling can be obtained also under the environment of the following high illuminances. 
[0087] Moreover, this liquid crystal display can display suitable screen intensity using the illumination 
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light in which said lighting means 20 carries out outgoing radiation, when an environmental illuminance 
is almost 0 lux (i.e., even when outdoor daylight is hardly obtained). 

[0088] In order that the brightness of said illumination light may just control the brightness of the 
illumination light which carries out outgoing radiation from said lighting means by the condition that the 
screen intensity by both the reflected light of outdoor daylight and said illumination light should just be 
the value which becomes suitable brightness to an environmental illuminance, there may be little power 
consumption of said lighting means 20. 

[0089] Therefore, this liquid crystal display can have little power consumption, it can end, and, 
moreover, suitable screen intensity can be obtained from a low illuminance to that environmental 
illuminance in the environment of the illuminance range where a high illuminance is large. 
[0090] In addition, in an environmental illuminance higher than an indoor illuminance (near 1000 lux), 
as for said lighting control means 33, it is desirable to control by the conditions which mentioned the 
brightness of the illumination light above, and it can obtain more suitable screen intensity to the 
environmental illuminance by doing in this way under the environment of an illuminance higher than an 
indoor illuminance. 

[0091] In this case, in the environmental illuminance below an indoor illuminance, it may be made to 
keep the brightness of said illumination light constant, and even in such a case, if the brightness of the 
illumination light is set up so that the above-mentioned conditions may be satisfied, suitable screen 
intensity can be obtained to an environmental illuminance under the environment below an indoor 
illuminance. 

[0092] However, as for said lighting control means 33, it is desirable to control the brightness of the 
illumination light also with the environmental illuminance below an indoor illuminance to become low 
continuously in connection with an environmental illuminance becoming low, and it can lessen power 
consumption of said lighting means 20 further while it makes more suitable screen intensity under the 
environment of the illuminance range lower than an indoor illuminance by doing in this way. 
[0093] Moreover, since the light source control section 35 which controls burning and its outgoing 
radiation brightness of the light source 21 by the above-mentioned example based on the environmental 
illuminance measured in said lighting control means 33 by the illuminance detector 34 which measures 
an environmental illuminance, and this illuminance detector 34 constitutes, the brightness of said 
illumination light can be controlled according to a actual environmental illuminance, and suitable screen 
intensity can be obtained to that environmental illuminance. 

[0094] In the above-mentioned example, a lighting means 20 to arrange behind the liquid crystal display 
component 1 Furthermore, the light source 21, The illumination light from said light source 21 The 
outgoing radiation side which is drawn and carries out outgoing radiation towards the liquid crystal 
display component 1 The transparent material 24 in which a different outdoor daylight reflector 
(reflective film 28 formed on two or more **** 22b of a transparent material 24) from said outgoing 
radiation side for making said liquid crystal display component 1 turn and reflect the outdoor daylight 
which carries out incidence from (two or more level difference sides 27 of a transparent material 24) and 
the front of said liquid crystal display component 1 was formed Since it is considering as the 
configuration which it had, it is possible to choose uniquely the rate of outgoing radiation of the 
illumination light from said outgoing radiation side (level difference side 27) and the reflection factor of 
the outdoor daylight by said outdoor daylight reflector (reflective film 28), respectively. 
[0095] Therefore, while making high the rate of outgoing radiation of the illumination light from said 
outgoing radiation side (level difference side 27), and only raising and its part making low the 
luminescence brightness of said light source 21 for the utilization effectiveness of the illumination light 
from said light source 21 and reducing power consumption more, the reflection factor of the outdoor 
daylight in said reflector 24 can be set up so that the reflection factor of a liquid crystal display may 
become a desired value. 

[0096] And since said transparent material 24 forms that front face in a stairway shaped surface and 
forms the reflective film 28 over that whole surface on two or more of those **** 26, it can reflect 
without futility most outdoor daylight which this transparent material 24 has a reflection property 
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equivalent to the usual reflecting plate which has a flat reflector, therefore carries out incidence from the 
front. 

[0097] In addition, refracting interface 31b of two or more incidence sections 31 of the optical member 
30 which is a front member of said lighting means 20 If it is good also as a condensing refracting 
interface of the shape not only of a straight-line side with a fixed angle of inclination as shown in 
drawing 3 and drawing 4 but a curved surface and does in this way Since the light which is incorporated 
from plane-of-incidence 31a of said incidence section 31, and is refracted towards the direction of a 
front face by said refracting interface 31b condenses in the predetermined direction according to a 
condensing operation of said refracting interface 3 lb which is a condensing curved-surface-like 
refracting interface, Outgoing radiation of the illumination light and the reflected light of luminance 
distribution with stronger directivity can be carried out. 

[0098] Moreover, although the reflecting plate 29 is formed in the tooth back of the transparent material 
24 which constitutes said lighting means 20 in this example, when total reflection of most light which 
goes to the transparent material tooth back of the illumination light which carried out incidence to the 
transparent material 24 from that incidence end face 25 can be carried out by the interface of the tooth 
back of a transparent material 24, and the open air (air), said reflecting plate 29 may be omitted. 
[0099] Furthermore, although the reflective film 28 is formed on **** 26 of the plurality of the stairway 
shaped surface of said transparent material 24 instead, two or more **** 26 of said stairway shaped 
surface are made to penetrate, and you may make it reflect the outdoor daylight which prepares the 
reflective film in the whole tooth back of said transparent material 24, makes a transparent material 
tooth back an outdoor daylight reflector, and carries out incidence from the front in the above-mentioned 
example according to the outdoor daylight reflector on the tooth back of a light guide plate. 
[0100] Moreover, what made two or more of the end faces the incidence end face which incorporates the 
illumination light from the light source 21, respectively is sufficient as said transparent material 24. For 
example, what is necessary is to make the front face of this transparent material 24 into the stairway 
shaped surface which becomes low gradually toward the pars intermedia of a transparent material 24 
from both incidence end faces, to make the incidence end face of said both counter, respectively, and 
just to arrange the light source 21 , when [ of a transparent material 24 ] making two end faces of an 
opposite hand into an incidence end face mutually, respectively. 

[0101] Furthermore, the light sources 21 of said lighting means 20 may be the LED array where what 
[ not only ] uses a fluorescent lamp 22 but two or more LED (light emitting diode) was aligned, the EL 
(electroluminescence) panel, etc. 

[0102] By the way, the transparency path of the light at the time of the reflective display using outdoor 
daylight differs from the transparency path of the light at the time of the transparency display using the 
illumination light, and when it is a reflective display, the above-mentioned liquid crystal display The 
outdoor daylight which carried out incidence from the front of the liquid crystal display component 1 
penetrates said liquid crystal display component 1, and is reflected by the lighting means 20 in back. To 
that reflected light penetrating said liquid crystal display component 1 again, and carrying out outgoing 
radiation ahead, incidence is carried out to said liquid crystal display component 1 from that tooth back, 
and the illumination light from said lighting means 20 penetrates this liquid crystal display component 1 , 
and carries out outgoing radiation of the time of a transparency display ahead. 

[0103] Therefore, said liquid crystal display component 1 is with the time of the reflective display using 
outdoor daylight, and the transparency display using the illumination light, and shows a different 
electrical-potential-difference-permeability property. 

[0104] Drawing 6 shows the electrical-potential-difference-permeability property at the time of the 
reflective display of said liquid crystal display component 1, and a transparency display, a continuous 
line is an electrical-potential-difference-permeability property at the time of a reflective display, and a 
broken line is an electrical-potential-difference-permeability property at the time of a transparency 
display. 

[0105] In addition, the electrical-potential-difference-permeability property shown in drawing 6 has the 
highest permeability when being in a non-electric-field condition, i.e., the initial orientation condition 
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that the liquid crystal molecule lodged most to the 2 or 3rd page of a substrate, and is the property of the 
TN liquid crystal display device in the no MARIHO wye mode in which permeability falls 
[ permeability ] in connection with carrying out orientation so that a liquid crystal molecule may start to 
the 2 or 3rd page of a substrate with an electrode 4 and the electrical potential difference impressed 
among eight. 

[0106] Thus, since said liquid crystal display component 1 shows an electrical-potential-difference- 
permeability property which is different in the time of a reflective display and a transparency display, 
the permeability to an electrode 4 and the driver voltage impressed among eight will differ in the time of 
said reflective display and said transparency display, and the display grace at the time of a reflective 
display and the display grace at the time of the transparency display using the illumination light will 
differ in it. 

[0107] In this liquid crystal display, then, the driver voltage of two or more values selectively impressed 
between the electrode 4 of the liquid crystal display component 1, and 8 by said display drive system 40 
The permeability of two or more gradation which controls by the time of said reflective display and said 
transparency display according to an individual, and corresponds to the driver voltage of two or more 
values at the time of said reflective display, respectively, It is made to make almost equal the 
permeability of two or more gradation which corresponds to the driver voltage of two or more values at 
the time of said transparency display, respectively for said two or more gradation of every. 
[0108] It constitutes from this example so that said display drive system 40 controls based on the 
electrical-potential-difference-permeability property at the time of the transparency display of the driver 
voltage of two or more of said values at the time of said transparency display of said liquid crystal 
display component 1 and may control based on the difference of the electrical-potential-difference- 
permeability property at the time of the transparency display of the driver voltage of two or more of said 
values at the time of said reflective display of said liquid crystal display component 1, and the electrical- 
potential-difference-permeability property at the time of a reflective display. 
[0109] If the configuration of said display drive system 40 is explained, this display drive system 40 
consists of the gate side actuation circuit 41, a data side actuation circuit 42, and a gamma amendment 
potential supply means 43 to supply two or more gamma amendment potentials which are equivalent to 
the permeability of two or more gradation, respectively to said data side actuation circuit 42, as shown in 
drawing 1 . 

[0110] And he is trying to supply two or more gamma amendment potentials of a value which is 
different in the time of said reflective display and said transparency display, respectively from the 
aforementioned gamma amendment potential supply means 43 to said data side actuation circuit 42 in 
this example. 

[0111] The aforementioned gamma amendment potential supply means 43 is constituted by the 
echo/transparency judging section 44 which judges the exception of said transparency display to be said 
reflective display, and the gamma amendment potential output section 45 supply either of two or more 
gamma amendment potentials at the time of said reflective display, and two or more gamma amendment 
potentials at the time of said transparency display to said data side actuation circuit 15 based on the 
judgment result of this echo/transparency judging section 44. 

[0112] Said echo/transparency judging section 44 is interlocked with the outgoing radiation of the 
illumination light from said lighting means 20, and judges the exception of said transparency display to 
be said reflective display. 

[0113] In this example, namely, the light source control section 35 of said lighting control means 33 
When the light source 21 of said lighting means 20 is made to turn on, a light source burning signal is 
outputted to said echo/transparency judging section 44. It constitutes so that a light source putting-out- 
lights signal may be outputted to said echo/transparency judging section 44, when said light source 21 is 
made to switch off. When said echo/transparency judging section 44 is inputted into said light source 
burning signal, a transparency display judging signal is outputted to the aforementioned gamma 
amendment potential output section 45, and when said light source putting-out-lights signal is inputted, 
it constitutes so that a reflective display judging signal may be outputted to the aforementioned gamma 
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amendment potential output section 45. 

[0114] Moreover, as shown in drawing 2 , the aforementioned gamma amendment potential output 
section 45 the configuration Either of said two kinds of two or more reference potentials which the 
reference potential generating circuit 46 which generates two kinds of two or more reference potentials, 
and this reference potential generating circuit 46 generate is chosen based on the judgment result of said 
echo/transparency judging section 44. It is constituted by the potential selection circuitry 47 which 
supplies two or more of the selected potentials to said data side actuation circuit 42 as said two or more 
gamma amendment potentials. 

[0115] gamma amendment potential output section 45 shown in drawing 2 is what supplies gamma 
amendment potential for 1 1 gradation of gradation 0 - gradation 10 to said data side actuation circuit 42. 
Said reference potential generating circuit 46 1st reference potential generating section 46a which 
generates 1 1 steps of reference potentials (henceforth a reflective display reference potential) for 
obtaining gamma amendment potential for 1 1 gradation at the time of said reflective display, and 
supplies each of that reference potential to said potential selection circuitry 47, 1 1 steps of reference 
potentials (henceforth a transparency display reference potential) for obtaining gamma amendment 
potential for 1 1 gradation at the time of said transparency display are generated, and it consists of the 
2nd reference potential generating section 46b which supplies each of that reference potential to said 
potential selection circuitry 47. 

[0116] And in this example, in order to make almost equal the permeability of the gradation 0 at the time 
of a reflective display - gradation 10, and the permeability of the gradation 0 at the time of a 
transparency display - gradation 10 for every gradation 1 1 steps of transparency display reference 
potentials which said 2nd reference potential generating section 46b generates It sets up based on the 
electrical-potential-difference-permeability property at the time of the transparency display of said liquid 
crystal display component 1.11 steps of reflective display reference potentials which said 1st reference 
potential generating section 46a generates are set up based on the difference of the electrical-potential- 
difference-permeability property at the time of the transparency display of said liquid crystal display 
component 1, and the electrical-potential-difference-permeability property at the time of a reflective 
display. 

[0117] Namely, the driver voltage for obtaining permeability lower than about 30%, when it is a 
property as the electrical-potential-difference-permeability property at the time of the reflective display 
of said liquid crystal display component 1 and a transparency display showed to drawing 6 , The driver 
voltage for obtaining permeability higher than about 60% has a direction lower than the time of a 
transparency display at the time of a reflective display, and the driver voltage for obtaining the 
permeability of the range [ higher than about 30% ] lower than about 60% has a direction slightly higher 
than the time of a transparency display at the time of a reflective display. 

[0118] Therefore, the reference potential for obtaining gamma amendment potential of each gradation 
with permeability lower than about 30% among 1 1 steps of reflective display reference potentials which 
said 1st reference potential generating section 46a generates in this example, The reference potential for 
obtaining gamma amendment potential of each gradation with permeability higher than about 60%, 
respectively Rather than the transparency display reference potential for obtaining gamma amendment 
potential of the same gradation which said 2nd reference potential generating section 46b generates The 
reflective display reference potential for setting up low only the value according to the difference of said 
electrical-potential-difference-permeability property, and obtaining gamma amendment potential of each 
gradation of the range in which permeability is higher than about 30%, and lower than about 60% 
Rather than the transparency display reference potential for obtaining gamma amendment potential of 
the same gradation which said 2nd reference potential generating section 26b generates, only the value 
according to the difference of said electrical-potential-difference-permeability property is set up highly. 
[0119] As shown in drawing 6 , in addition, the driver voltage for obtaining about 30% of permeability 
and about 60% of permeability gamma amendment potential of the gradation whose permeability is 
about 30% among the reflective display reference potentials which said 1st reference potential 
generating section 46a generates since it is almost the same also at the time of a reflective display and a 
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transparency display, The reference potential for obtaining gamma amendment potential of the gradation 
whose permeability is about 60% is the same as the transparency display reference potential for 
obtaining gamma amendment potential of the same gradation which said 2nd reference potential 
generating section 46b generates, and good. 

[0120] 1 1 steps of reflective display reference potentials which 1st reference potential generating section 
46a of said potential generating circuit 46 generates are supplied to the input-side terminals Al-Kl of 
said potential selection circuitry 47, respectively, and 1 1 steps of transparency display reference 
potentials which 2nd reference potential generating section 46b generates are supplied to the input-side 
terminals A2-K2 of said potential selection circuitry 47, respectively. 

[0121] Moreover, said potential selection circuitry 47 has every one output terminal A-K to the input 
terminals Al, A2-K1 of every a couple with which the reflective display reference potential and 
transparency display reference potential of each phase are supplied, and K2, respectively. Based on 
echo/transparency judging signal from said echo/transparency judging section 44, when the signal is a 
reflective display judging signal The reflective display reference potential of each phase supplied to the 
input-side terminals Al-Kl, respectively is outputted from said output terminal A-K. When 
echo/transparency judging signal from said echo/transparency judging section 44 is a transparency 
display judging signal, the transparency display reference potential of each phase supplied to the input- 
side terminals A2-K2, respectively is outputted from said output terminal A-K. 
[0122] The reference potential of each phase outputted from each output terminal A-K of said this 
potential selection circuitry 47 is amplified through an operational amplifier 48, respectively, and is 
supplied to said data side actuation circuit 42 as gamma amendment potential for 1 1 gradation of V0- 
V10. 

[0123] And as mentioned above, said data side actuation circuit 42 chooses gamma amendment potential 
corresponding to the image data supplied from the outside from said gamma amendment potentials for 
1 1 gradation of V0-V10 supplied from the aforementioned gamma amendment potential supply means 
43, and supplies the data signal of the potential to two or more data lines of the liquid crystal display 
component 1 . 

[0124] Therefore, the driver voltage of two or more values selectively impressed by the above- 
mentioned display drive system 40 between the electrode 4 of the liquid crystal display component 1 
and 8 At the time of the transparency display which it is an electrical potential difference corresponding 
to gamma amendment potential obtained from the above-mentioned reflective display reference 
potential at the time of the reflective display using outdoor daylight, and uses the illumination light It is 
an electrical potential difference corresponding to gamma amendment potential obtained from the 
above-mentioned transparency display reference potential. The sake, The permeability of two or more 
gradation which corresponds to the driver voltage of two or more values at the time of said reflective 
display, respectively, and the permeability of two or more gradation which corresponds to the driver 
voltage of two or more values at the time of said transparency display, respectively can be made almost 
equal for said two or more gradation of every. 

[0125] The above-mentioned liquid crystal display namely, the driver voltage of two or more of said 
values selectively impressed between the electrode 4 of said liquid crystal display component 1, and 8 
by said display drive system 40 The permeability of two or more gradation which controls by the time of 
said reflective display and said transparency display according to an individual, and corresponds to the 
driver voltage of two or more values at the time of said reflective display, respectively, For said two or 
more gradation of every, are the bottom almost equally, and according to this liquid crystal display, the 
permeability of two or more gradation which corresponds to the driver voltage of two or more values at 
the time of said transparency display, respectively The display of the grace almost same also at the time 
of the reflective display using outdoor daylight and the transparency display using the illumination light 
can be obtained. 

[0126] In the above-mentioned liquid crystal display said display drive system 40 and the driver voltage 
of two or more values at the time of said transparency display It controls based on the electrical- 
potential-difference-permeability property at the time of the transparency display of the liquid crystal 
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display component 1 . Since it constitutes so that the driver voltage of two or more values at the time of 
said reflective display may be controlled based on the difference of the electrical-potential-difference- 
permeability property at the time of the transparency display of said liquid crystal display component 1, 
and the electrical-potential-difference-permeability property at the time of a reflective display, Display 
grace at the time of a reflective display can be made almost equal to the display grace at the time of a 
transparency display, and the high display of contrast can be obtained highly [ the brightness of 
****** j a j so at t h e t j me 0 f a reflective display and a transparency display. 

[0127] Namely, if the electrical-potential-difference-permeability property at the time of the reflective 
display of said liquid crystal display component 1 and a transparency display is compared, as shown in 
drawing 6 The direction of the electrical-potential-difference-permeability property at the time of a 
transparency display is [ therefore ] the property that the high display of contrast is obtained highly [ the 
brightness of *****♦]. As mentioned above The driver voltage of two or more values at the time of a 
transparency display is controlled based on the electrical-potential-difference-permeability property at 
the time of the transparency display of said liquid crystal display component 1 . If the driver voltage of 
two or more values at the time of a reflective display is controlled based on the difference of the 
electrical-potential-difference-permeability property at the time of the transparency display of said liquid 
crystal display component 1, and the electrical-potential-difference-permeability property at the time of 
a reflective display The high display of contrast can be obtained highly [ the brightness of ****** ] also 
at the time of a reflective display and a transparency display. 

[0128] Moreover, although the liquid crystal display component 1 used with the above-mentioned liquid 
crystal display is an active-matrix liquid crystal display component The gate side actuation circuit 41 
where said display drive system 40 was connected to said two or more gate lines in the above-mentioned 
example, It consists of a data side actuation circuit 42 connected to said two or more data lines, and a 
gamma amendment potential supply means 43 to supply two or more gamma amendment potentials 
which are equivalent to the permeability of two or more of said gradation, respectively to said data side 
actuation circuit 42. The aforementioned gamma amendment potential supply means 43 supplies two or 
more gamma amendment potentials of a value which is different in the time of said reflective display 
and said transparency display, respectively to said data side actuation circuit 42. Said data side actuation 
circuit 42 chooses gamma amendment potential corresponding to image data from said two or more 
gamma amendment potentials supplied from the aforementioned gamma amendment potential supply 
means 43. Since it is considering as the configuration which supplies the data signal of the potential to 
said data line, it can be made almost the same also at the time of the reflective display which uses 
outdoor daylight for the display grace of said active-matrix liquid crystal display component 1, and the 
transparency display using the illumination light. 

[0129] And echo/transparency judging section 44 which judges the exception of said transparency 
display for the aforementioned gamma amendment potential supply means 43 in the above-mentioned 
example to be said reflective display, Since gamma amendment potential output section 45 which 
supplies either of two or more gamma amendment potentials at the time of said reflective display and 
two or more gamma amendment potentials at the time of said transparency display to said data side 
actuation circuit 42 constitutes based on the judgment result of this echo/transparency judging section 
44, According to the exception of the transparency display with a reflective display, gamma amendment 
potential supplied to said data side actuation circuit 42 can be switched automatically. 
[0130] Furthermore, in the above-mentioned example, as shown in drawing 2 , the aforementioned 
gamma amendment potential output section 45 Either of said two kinds of two or more reference 
potentials which the reference potential generating circuit 46 which generates two kinds of two or more 
reference potentials, and this reference potential generating circuit 46 generate is chosen based on the 
judgment result of said echo/transparency judging section 44. Since the potential selection circuitry 47 
which supplies two or more of the selected potentials to said data side actuation circuit 42 as said two or 
more gamma amendment potentials constitutes, gamma amendment potential supplied to said data side 
actuation circuit 42 can be certainly switched according to the exception of the transparency display 
with a reflective display. 
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[0131] Moreover, since it constitutes from an above-mentioned example so that said echo/transparency 
judging section 44 may be interlocked with the outgoing radiation of the illumination light from said 
lighting means 20 and the exception of said transparency display may be judged to be said reflective 
display, the exception of the transparency display with a reflective display can be judged with sufficient 
dependability, and gamma amendment potential at the time of the display can be supplied to said data 
side actuation circuit 42. 

[0132] In addition, the display drive system 40 of said liquid crystal display component 1 The driver 
voltage of two or more values at the time of a reflective display is controlled based on the electrical- 
potential-difference-permeability property at the time of the reflective display of the liquid crystal 
display component 1 . By constituting so that the driver voltage of two or more values at the time of a 
transparency display may be controlled based on the difference of the electrical-potential-difference- 
permeability property at the time of the reflective display of said liquid crystal display component 1 , and 
the electrical-potential-difference-permeability property at the time of a transparency display, and doing 
in this way Display grace at the time of the transparency display using the illumination light can be 
made almost equal to the display grace at the time of the reflective display using outdoor daylight. 
[0133] Moreover, although gamma amendment potential at the time of the reflective display outputted 
from the above-mentioned gamma amendment potential output section 45 and gamma amendment 
potential at the time of a transparency display are mutually changed in almost all gradation in the above- 
mentioned example Influencing greatly the display grace of the liquid crystal display component 1 Since 
it is mainly the brightness of ******, even if it is good even if gamma amendment potential at the time 
of a transparency display is the same as gamma amendment potential at the time of the reflective display 
corresponding to the permeability of the tonal range of medium gradation to dark gradation and such, 
display grace at the time of a reflective display and a transparency display can be made almost the same. 

[0134] Furthermore, although it judges with a transparency display and he is trying to switch gamma 
amendment potential to the potential at the time of a transparency display in the above-mentioned 
example when the illumination light carries out outgoing radiation from said lighting means 20 Both 
brightness of the illumination light in which said lighting means 20 carries out outgoing radiation to an 
environmental illuminance is measured, when the brightness ratio of the illumination light to an 
environmental illuminance becomes beyond a predetermined value, it judges with a transparency 
display, and you may make it switch gamma amendment potential to the potential at the time of a 
transparency display. 

[0135] When the light used for a display will mainly be outdoor daylight when there are more amounts 
of outgoing radiation of the reflected light of outdoor daylight than the illumination light that is, if it 
does in this way The liquid crystal display component 1 is driven using gamma amendment potential at 
the time of a reflective display, and when there are more amounts of outgoing radiation of the 
illumination light than the reflected light of outdoor daylight (i.e., when the light used for a display is 
mainly illumination light), the liquid crystal display component 1 can be driven using gamma 
amendment potential at the time of a transparency display. 

[0136] Moreover, the lighting means 20 used with the liquid crystal display of the above-mentioned 
example The light source 21 , The illumination light from said light source 21 The outgoing radiation 
side which is drawn and carries out outgoing radiation towards the liquid crystal display component 1 
The transparent material 24 in which a different outdoor daylight reflector (reflective film 28 formed on 
two or more **** 22b of a transparent material 24) from said outgoing radiation side for making said 
liquid crystal display component 1 turn and reflect the outdoor daylight which carries out incidence from 
(two or more level difference sides 27 of a transparent material 24) and the front of said liquid crystal 
display component 1 was formed Although it is the thing of a configuration of having had If said 
lighting means 20 consists of a reflective means to reflect the outdoor daylight which carries out 
incidence of the illumination light to a means to irradiate the liquid crystal display component 1, from 
the front of said liquid crystal display component 1, and to irradiate the reflected light at said liquid 
crystal display component 1 For example, what has arranged the transflective reflecting plate in the front 
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face of the lighting panel which carries out outgoing radiation of the illumination light may be used. 
[0137] 

[Effect of the Invention] Although the liquid crystal display of this invention is the thing of the 2 -way 
display mold which displays both the reflective display using outdoor daylight, and the transparency 
display using the illumination light The permeability of two or more gradation which controls by the 
time of a reflective display and a transparency display the driver voltage of two or more of said values 
selectively impressed to inter-electrode [ of a liquid crystal display component ] according to an 
individual, and corresponds to the driver voltage of two or more values at the time of said reflective 
display, respectively, Since the permeability of two or more gradation which corresponds to the driver 
voltage of two or more values at the time of said transparency display, respectively is made almost equal 
for said two or more gradation of every, the display of the grace almost same also at the time of the 
reflective display using outdoor daylight and the transparency display using the illumination light can be 
obtained. 

[0138] In the liquid crystal display of this invention said display drive system For example, the driver 
voltage of two or more of said values at the time of said transparency display is controlled based on the 
electrical-potential-difference-permeability property at the time of the transparency display of said liquid 
crystal display component. By doing in this way that what is necessary is just to constitute so that the 
driver voltage of two or more of said values at the time of said reflective display may be controlled 
based on the difference of the electrical-potential-difference-permeability property at the time of the 
transparency display of said liquid crystal display component, and the electrical-potential-difference- 
permeability property at the time of a reflective display Display grace at the time of a reflective display 
can be made almost equal to the display grace at the time of a transparency display. 
[0139] The display drive system of said liquid crystal display component moreover, the driver voltage of 
two or more of said values at the time of said reflective display It controls based on the electrical- 
potential-difference-permeability property at the time of the reflective display of said liquid crystal 
display component. By constituting so that the driver voltage of two or more of said values at the time of 
said transparency display may be controlled based on the difference of the electrical-potential- 
difference-permeability property at the time of the reflective display of said liquid crystal display 
component, and the electrical-potential-difference-permeability property at the time of a transparency 
display, and doing in this way Display grace at the time of a transparency display can be made almost 
equal to the display grace at the time of a reflective display. 

[0140] In the liquid crystal display of this invention said liquid crystal display component to the inner 
surface of the substrate of one of these Two or more pixel electrodes, Two or more thin film transistors 
connected to these pixel electrodes, respectively, Two or more gate lines and data lines which were 
connected to said two or more thin film transistors, respectively are prepared. When it is the active- 
matrix liquid crystal display component with which the counterelectrode which counters said two or 
more pixel electrodes was prepared in the inner surface of the substrate of another side, said display 
drive system The gate side actuation circuit connected to said two or more gate lines, and the data side 
actuation circuit connected to said two or more data lines, It consists of a gamma amendment potential 
supply means to supply two or more gamma amendment potentials which are equivalent to the 
permeability of two or more of said gradation, respectively to said data side actuation circuit. The 
aforementioned gamma amendment potential supply means supplies two or more gamma amendment 
potentials of a value which is different in the time of said reflective display and said transparency 
display, respectively to said data side actuation circuit. Said data side actuation circuit chooses gamma 
amendment potential corresponding to image data from said two or more gamma amendment potentials 
supplied from the aforementioned gamma amendment potential supply means. The configuration which 
supplies the data signal of the potential to said data line, then by being good and constituting said 
display drive system in this way It can be made almost the same also at the time of the reflective display 
which uses outdoor daylight for the display grace of said active-matrix liquid crystal display component, 
and the transparency display using the illumination light. 

[0141] In this case, echo/transparency judging section in which the aforementioned gamma amendment 
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potential supply means judges the exception of said transparency display to be said reflective display, 
When it is desirable for gamma amendment potential output section which supplies either of two or 
more gamma amendment potentials at the time of said reflective display and two or more gamma 
amendment potentials at the time of said transparency display to said data side actuation circuit to 
constitute based on the judgment result of this echo/transparency judging section and it does in this way 
According to the exception of the transparency display with a reflective display, gamma amendment 
potential supplied to said data side actuation circuit can be switched automatically. 
[0142] Furthermore, the reference potential generating circuit where the aforementioned gamma 
amendment potential output section generates two kinds of two or more reference potentials, Either of 
said two kinds of two or more reference potentials which this reference potential generating circuit 
generates is chosen based on the judgment result of said echo/transparency judging section. When it is 
desirable that the potential selection circuitry supplied to said data side actuation circuit as said two or 
more gamma amendment potentials constitutes and it carries out two or more of the selected potentials 
in this way gamma amendment potential supplied to said data side actuation circuit can be certainly 
switched according to the exception of the transparency display with a reflective display. 
[0143] Moreover, as for said echo/transparency judging section, it is desirable to constitute so that the 
outgoing radiation of the illumination light from said lighting means may be interlocked with and the 
exception of said transparency display may be judged to be said reflective display, by doing in this way, 
the exception of the transparency display with a reflective display can be judged with sufficient 
dependability, and gamma amendment potential at the time of the display can be supplied to said data 
side actuation circuit. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal display component with which an electrode was prepared in an inner surface 
of a substrate of a couple which counters on both sides of a liquid crystal layer, respectively, A lighting 
means to turn to said liquid crystal display component outdoor daylight which carries out incidence, and 
to reflect from the front of said liquid crystal display component while being arranged behind said liquid 
crystal display component and turning and carrying out outgoing radiation of the illumination light to 
said liquid crystal display component, It has a display drive system which impresses driver voltage of 
two or more values to inter-electrode [ of said liquid crystal display component ] selectively. A 
reflective display which reflect outdoor daylight which carries out incidence from the front of said liquid 
crystal display component with said lighting means, and the outgoing radiation of the reflected light is 
made to carry out ahead [ of said liquid crystal display component ], and is displayed, While displaying 
both transparency displays which carry out outgoing radiation of the illumination light from said 
lighting means, and the outgoing radiation of the light is made to carry out ahead [ of said liquid crystal 
display component ], and are displayed Driver voltage of two or more of said values selectively 
impressed to inter-electrode [ of said liquid crystal display component ] by said display drive system 
Permeability of two or more gradation which controls by the time of said reflective display and said 
transparency display according to an individual, and corresponds to driver voltage of two or more values 
at the time of said reflective display, respectively, A liquid crystal display characterized by making 
almost equal permeability of two or more gradation which corresponds to driver voltage of two or more 
values at the time of said transparency display, respectively for said two or more gradation of every. 
[Claim 2] Said display drive system is the liquid crystal display according to claim 1 characterized by to 
control driver voltage of two or more of said values at the time of said transparency display based on an 
electrical-potential-difference-permeability property at the time of a transparency display of said liquid 
crystal display component, and to control driver voltage of two or more of said values at the time of said 
reflective display based on a difference of an electrical-potential-difference-permeability property at the 
time of a transparency display of said liquid crystal display component, and an electrical-potential- 
difference-permeability property at the time of a reflective display. 

[Claim 3] Said display drive system is the liquid crystal display according to claim 1 characterized by to 
control driver voltage of two or more of said values at the time of said reflective display based on an 
electrical-potential-difference-permeability property at the time of a reflective display of said liquid 
crystal display component, and to control driver voltage of two or more of said values at the time of said 
transparency display based on a difference of an electrical-potential-difference-permeability property at 
the time of a reflective display of said liquid crystal display component, and an electrical-potential- 
difference-permeability property at the time of a transparency display. 

[Claim 4] Said liquid crystal display component to an inner surface of substrate of one of these Two or 
more pixel electrodes, Two or more thin film transistors connected to these pixel electrodes, 
respectively, Two or more gate lines and data lines which were connected to said two or more thin film 
transistors, respectively are prepared. It is the active-matrix liquid crystal display component with which 
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a counterelectrode which counters said two or more pixel electrodes was prepared in an inner surface of 
a substrate of another side. Said display drive system A gate side actuation circuit connected to said two 
or more gate lines, and a data side actuation circuit connected to said two or more data lines, It has 
permeability of two or more of said gradation from a gamma amendment potential supply means to 
supply two or more gamma amendment potentials which correspond, respectively in said data side 
actuation circuit. The aforementioned gamma amendment potential supply means Two or more gamma 
amendment potentials of a value which is different in the time of said reflective display and said 
transparency display, respectively are supplied to said data side actuation circuit. Said data side 
actuation circuit A liquid crystal display according to claim 1 to 3 characterized by choosing gamma 
amendment potential corresponding to image data from said two or more gamma amendment potentials 
supplied from the aforementioned gamma amendment potential supply means, and supplying a data 
signal of the potential to said data line. 

[Claim 5] The aforementioned gamma amendment potential supply means is the liquid crystal display 
according to claim 4 carry out having become from the echo/transparency judging section which judges 
the exception of said transparency display to be said reflective display, and the gamma amendment 
potential output section supply either of two or more gamma amendment potentials at the time of said 
reflective display, and two or more gamma amendment potentials at the time of said transparency 
display to said data side actuation circuit based on the judgment result of this echo/transparency judging 
section as the description. 

[Claim 6] The aforementioned gamma amendment potential output section is the liquid crystal display 
according to claim 5 characterized by to consist of a reference potential generating circuit which 
generates two kinds of two or more reference potentials, and a potential selection circuitry which 
chooses either of two kinds of two or more of said reference potentials which this reference potential 
generating circuit generates based on a judgment result of said echo/transparency judging section, and 
supply two or more of those selected potentials to said data side actuation circuit as two or more of said 
gamma amendment potentials. 

[Claim 7] Said echo/transparency judging section is a liquid crystal display according to claim 5 or 6 
characterized by for outgoing radiation of illumination light from said lighting means being interlocked 
with, and judging an exception of said transparency display to be said reflective display. 



[Translation done.] 
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